Background: Despite being a core component of self-management, goal setting is rarely used in routine care. We piloted a primary care, nurse-led intervention called Achieving Good Outcomes for Asthma Living (GOAL) for adults with asthma. Patients were invited to identify and prioritise their goals in preparation for discussing and negotiating an action/coping plan with the nurse at a routine asthma review.
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Conclusions:
The difference in AQLQ score from baseline is larger in the intervention arm than the control, indicating the intervention may have impact if appropriately strengthened. The GOAL intervention changed the review dynamic and was well received by patients, but necessitated additional time, which was problematic in the confines of the traditional nurse appointment. Modification to recruitment methods and further development of the intervention are needed before proceeding to a definitive cluster randomised controlled trial. Trial registration: ISRCTN18912042. Registered on 26 June 2012.
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Background
Asthma affects more than 300 million people globally [1, 2] , with the United Kingdom (UK) accounting for an estimated 5 million of this total [3] [4] [5] [6] . The financial cost to the health service is considerable [7] [8] [9] [10] [11] , with the overall UK expenditure on asthma estimated at more than £1 billion per annum [5] . Self-management is important for improving health and well-being and reducing the economic burden of asthma [5, .
The current focus of asthma self-management is to provide sufferers with a written personalised asthma action plan (PAAP) [13, 14] . PAAPs focus on adherence to medication/monitoring and early recognition/remediation of exacerbations and are core components of effective self-management [29] [30] [31] [32] [33] . However, they do not incorporate the wider needs and views of the individuals who have to integrate the management of the disease into their daily lives. This exclusive medical focus can lead to a breakdown in communication and a failure of individuals with asthma to engage effectively in self-management [34, 35] . Divergent perceptions of asthma and how to manage it, and a mismatch between what patients want and need from plans and what is provided by professionals, are barriers to success [29, 30, 33] . To overcome these barriers, there is a need both to identify and address individual patient goals [36] in the wider context of their life and family [33] . Active patient engagement allied with appropriate selfmanagement training of motivated and supported health professionals are key elements for any effective self-management intervention [28] .
Goal setting is increasingly recognised as an effective behavioural technique for assisting patients with long-term conditions to improve health-related selfmanagement behaviour [37] [38] [39] [40] [41] [42] . As providers of selfmanagement support, health professionals work with patients to identify goals that are important to the patient, that may be achievable and with which they can engage. They then help patients make specific action and coping plans to achieve those goals [43, 44] . The focus and content of the self-management discussion is central to the outcome [33, 45] , as identification of these goals is often not easy.
Set within the Medical Research Council's (MRC's) framework for developing and evaluating complex interventions [46] , we revised a previously developed draft intervention [45, 47] which involved proactive goal elicitation and prioritisation. Feedback from early use of this intervention led us to make two changes in finalising this novel intervention. Firstly, we enhanced the format within which it was presented in order to aid understanding and ease of use, and secondly we supplemented it with a stronger action/coping planning element delivered by a primary care-based asthma nurse during an asthma review consultation.
Our goal was to conduct a pilot cluster randomised controlled trial (cRCT) that used quantitative and qualitative methods to address two objectives: (1) to pilot the intervention and its delivery in routine primary care asthma clinics, and (2) to pilot the trial process including recruitment and performance of outcomes. More specifically, we sought to assess our ability (and refine approaches) to recruiting practices, practice staff and patients; establish the best way of delivering the intervention; assess the acceptability and perceived utility of the tool by both patients and health professionals; and finally gain sufficient information on outcomes to inform a sample size calculation for a subsequent trial.
Methods

Design, ethics and registration
We used mixed methods, combining a pragmatic parallel, single-blinded, multi-centre, cRCT design with an embedded qualitative appraisal. We compared Achieving Good Outcomes for Asthma Living (GOAL) with usual care (UC). Our 18-month feasibility pilot trial was conducted in primary care practices in two Scottish health regions. The study was approved by the East of Scotland Research Ethics Committee (REC Ref. No. 12/ ES/0050, July 2012), and all participants (practice nurses and patients) provided their informed, written consent to participate. The study protocol has been previously published and provides detailed information on the study's rationale and methods [48] . An additional file outlines the trial process (see Additional file 1).
Participants and recruitment
Practice recruitment began in October 2012 and was completed by December 2012. It was facilitated by the research and clinical networks and personal contact with individual practices [49, 50] . Practices were eligible if they had an asthma clinic run by a nurse in possession of an accredited asthma diploma and who regularly reviewed and managed patients with asthma.
Patient recruitment began in January 2013 with an end of April completion target. Linked to the practice annual asthma review process, patients were eligible if they were adults (aged 18 years or older) with active asthma (defined as a coded diagnosis of asthma, plus a prescription for an asthma medication in the previous year) and were due an asthma review within the following 3 months. We excluded people with a new diagnosis of asthma (<1 year); patients with chronic obstructive pulmonary disease (COPD) or any other significant lung disease; those deemed to be unable to give consent because of a major medical, social or communication reason; and patients already taking part in an asthma-related clinical trial.
Eligible patients were sent their routine review reminder from their general practitioner, together with an additional letter telling them the practice was involved in the study and asking them to read the accompanying information leaflet and return the consent form if they were interested in participating. A researcher then contacted potentially interested patients to ensure they understood what the project entailed, re-affirm their consent and complete the baseline questionnaire. Their choice of telephone or postal completion of the follow-up questionnaires was recorded. Most participants opted to complete the follow-up questionnaires by telephone.
Randomisation Randomisation was at the practice level. Consenting practices were anonymised and allocated to GOAL or UC, stratifying by health region and practice size. Minimisation was conducted based on achieving optimum balance for practice list size (two strata: <6000 and ≥6000 patients currently registered). The reason for randomisation by area was to ensure an even distribution of intervention and control practices, as there is potential for geographical variation in asthma management strategies between health boards. For consenting practices, allocation was determined by the statistician within Tayside Clinical Trials Unit (TCTU), who implemented the minimisation process. Given the nature of the intervention and the role that health professionals played in delivering the intervention to patients, it was not possible to blind practices to their allocation arm.
Process measures
In order to assess feasibility, we collected data on practice and nurse recruitment, along with recruitment and retention rates for participating patients, and data completion during the trial.
Outcome measures
Outcomes were measured at 3 and 6 months after the date of the review at which the intervention was delivered, and were chosen to reflect both clinical and patientcentred priorities. Our primary outcome measure was the validated mini Asthma-related Quality-of-Life Questionnaire (mAQLQ) [51] , which has 15 questions in four domains (i.e. symptoms, environment, emotions and activities). Secondary outcomes measured asthma control (Asthma Control Questionnaire (ACQ) [52] and health services resource use data); patient self-efficacy (Patient Enablement Instrument); and cost effectiveness (cost per quality-adjusted life years (QALY)), measured using the health-related quality of life measure EuroQol (EQ-5D-3 L) [53] . Data on identification of study participants, ease of recruitment and retention within the trial were also recorded. We had originally planned to conduct a value of information (VoI) analysis, but this did not prove possible due to recruitment problems.
Study intervention
GOAL was underpinned by a combination of theoretical models related to self-management: goal setting theory [54] , Leventhal's Self-Regulation Model of Health and Illness [55] and the health action process approach [44] . GOAL was delivered in primary care by the practice asthma nurse. The intervention, reported using the Template for Intervention Description and Replication (TIDieR) format [56] and illustrated in the CONSORT flow diagram (see Additional file 1), consisted of:
1. Healthcare professional training: Nurses attended a half-day workshop on trial procedure covering an update on the components of a 'standard' asthma review (control assessment; peak expiratory flow (PEF); check of inhaler technique; review of medication, etc. [57] ) delivered by a qualified asthma nurse (GH) and specific training in the use of the GOAL-elicitation tool and GOAL-setting process in the management of asthma delivered by the team of two nurse practitioners and a health psychology researcher (GH, AT and PA).. 2. GOAL and action planning: In addition to a standard asthma review, patients received the GOAL intervention as part of the review consultation. The GOAL-elicitation tool was posted to patients prior to their scheduled asthma consultation, and they were asked to complete it at home and bring it with them to the review. The tool asked patients to write down what they wanted to achieve in their daily life, the priority of each goal and the extent to which asthma made it difficult to achieve those goals. The information was then to be used during the review to underpin a focussed discussion about the meaning, importance and priority given to the goals, selecting a goal on which to focus and its barriers and facilitators. During the review meeting, an individualised action plan, based on selected goals, was then negotiated and agreed on with the practice nurse. This plan was offered in addition to any symptom-related PAAP normally provided by the practice.
As a pragmatic trial, we did not provide a detailed script; the nurses were allowed a degree of freedom to deliver the intervention and tailor it to patient/circumstantial needs [58] .
Usual care control group
The nurses attended the first session of the workshop relating to project procedure and asthma review only. Patients in the UC arm received a 'standard' asthma review.
Quantitative process Data collection
Data on quality of life, asthma control and patient selfefficacy (see Table 1 ) were collected from patients in both arms at baseline (after recruitment) and at 3 and 6 months post-intervention via telephone. The researchers contacted each participant at the pre-arranged time. If there was no reply, repeated attempts were made within the hours and days after the designated post-intervention period until each patient was contacted. Data on health services reseource use for the period 6 months pre-and post-intervention were collected from patient records, by researchers (PA and AT) visiting the general practitioner (GP) practices, after the final post-intervention questionnaires had been completed.
Sample size and statistical and economic analysis
No formal sample size calculation was undertaken for this feasibility pilot trial. Based on our previous experience working with asthma-trained nurses in primary care [59] and the published literature [60] , we aimed to recruit 80 patients with active asthma from eight practices across two health boards (i.e. 10 patients per practice resulting in 40 in each arm) in the hope that this would allow sufficient data to estimate recruitment, compare the groups, calculate the intra-cluster correlation coefficient (ICC), estimate effect size, explore the acceptability of the goalsetting tool and be a small enough target for each practice to achieve with relative ease.
Although comparative analysis is not normally a factor in feasibility studies [61] , we felt it was important to test the feasibility of our chosen primary outcome measure and estimate variance. The published protocol provides a detailed account of our analysis plan [48] . The primary analysis was based on adjusting all models for clustering within practices and stratifying by size and region. The differences in the validated mAQLQ scores between the intervention and control groups at baseline and 3 and 6 months post-intervention were compared. A clinically relevant improvement was an increase of ≥0.5 in individual mAQLQ mean scores [51] . Resources were valued, where possible, using unit costs from standard national sources. QALYs were estimated from the responses to the EQ-5D-3 L. Generalised linear models were used to estimate the mean difference in QALYs and costs adjusted for baseline differences. Robust cluster option was used to allow for clustering of observations by practice.
Qualitative process Data collection
Experienced qualitative researchers (PA and AT) conducted individual semi-structured interviews with practice nurses and patient participants. Our target was to interview at least one nurse from each of the 10 participating practices and a purposive sample (by age, gender, asthma severity and practice nurse) of 10 patient participants from both the GOAL and UC arms. All practice nurse interviews and the majority of patient interviews were conducted face to face (telephone interviews were offered as an option) with the interviews lasting 30-40 minutes. The interviews took place with patient participants after completion of their 6 month post-intervention telephone questionnaires, and for the nurses when they had undertaken all the trial reviews. The aim was to explore (1) experience, acceptability and perceived usefulness of the GOAL tool and goal-setting process; (2) perceived impact of the intervention on self-management, quality of life and clinical practice; (3) perceived change in professionalpatient communication; and (4) experiences and acceptability of all elements of the trial.
Qualitative process evaluation
Interviews were audio recorded, transcribed verbatim and managed using QSR NVivo v10 [62] , and analysed following the guidelines for thematic framework analysis [63] allowing for systematic classification and organisation of the data in terms of key themes and emergent patterns. The analytical process was an iterative one, with new issues identified during interim data analysis included in subsequent interviews. Additional information on the analysis process can be found in the published protocol [48] . The data were coded and checked for accuracy by the two researchers, who constantly searched for alternative explanations and discussed emerging themes and patterns with each other and the wider research and project management team. To aid interpretation of the data, we referred to the constructs of normalisation process theory (NPT) [64] and presented the results using the NPT headings.
Results
Process and feasibility
Quantitative data: recruitment and retention
The CONSORT diagram ( Fig. 1 ) describes the participant flow through the study, the number of practices and patients recruited and intervention allocation and outcome. While the study exceeded the practice recruitment target of eight practices, we failed to achieve the patient recruitment target of 80 despite extending recruitment until the end of September 2013.
General practices and healthcare professionals
At the outset of the trial, 124 GP practices were approached to participate, and 19 (15%) declared an interest. Eleven were recruited and randomised (six intervention and five control). Two intervention practices withdrew after they had sent out the first tranche of study letters but before any patients had been reviewed by the nurse. Practices on the reserve list were approached, and one agreed to participate. Ten practices completed the study: five in the intervention arm and five in the control arm (see Table 2 and Fig. 1 ). Eleven nurses from nine practices attended the workshop. Those nurses who could not attend the workshop received one-on-one on-site training (n = 4).
Adults with active asthma
The patient demographic data and characteristics are shown in Table 3 . Fifty patients declared an interest in participating. Two were ineligible (one from a practice that had withdrawn from the trial and one who had been given their asthma review prior to baseline assessment), resulting in a total of 48 patients (30 UC and 18 GOAL).
Retention of patients within the study was good; only three patients (6%, all from the intervention arm) were lost to follow-up. One, due to severe illness, could not engage in the intervention; another chose to withdraw from the study before their review consultation; the third, although keen to participate, was deemed by the nurse to be an unsuitable candidate for the intervention.
Qualitative data
Twenty-four interviews were conducted, with 10 practice nurses (one from each participating practice) and 14 patients (11 intervention and 3 control). Baseline characteristics of the qualitative sub-group are provided in Tables 4 and 5 . Direct quotes illustrating the NPT domains are given in Table 6 .
Coherence: meaning and sense making by participants
Patient participants were positive about the GOAL process, with most reporting that the aim of the GOALeliciting tool was clear and that it was easy to understand and use. Some patients observed that the term 'goal' could, at first, be misleading, as it carried connotations of things that are unusual/exciting or those about to happen in the future. Nevertheless, despite initial difficulties, all patients reported eventually realising that 'goal' referred to anything they wanted to do regardless of its content and nature. The extent to which patients thought the tool was relevant to them was influenced by beliefs about their life circumstances and their asthma. Patients with simple or clear goals, such as those relating to problematic or urgent physical symptoms (e.g. croaking voice, disturbed sleep, breathlessness at work) or to imminent life events (moving house, getting married), found their goals easy to articulate. Others initially struggled to articulate their goals; some believed there was little they wanted to achieve given their age and/or considered their asthma to be mild, had no clear idea about what they really wanted to achieve or struggled to understand the difference between a goal and the process towards achieving the goal.
The generated goals ranged in content (physical symptoms, functional problems, related to work, home and family, lifestyle, health and forthcoming life events) and nature (some referred to a desired future state, e.g. moving house or losing weight; while others referred to retention of a current state, e.g. continuing to work or remaining healthy). Unsurprisingly, the majority of goals referred to everyday or commonplace things rather than extraordinary achievements.
There was some feeling among patients that the goals they had thought of had little relevance to asthma either because patients believed their asthma to be mild and well controlled, because they thought that other health conditions such as arthritis had more of an impact on goal achievement or because they considered themselves 'too old' to have goals. Those with well-controlled asthma reported struggling to understand how setting and working towards a broader life goal was linked to asthmaspecific goals. Some older patients and those who believed their asthma was not a problem perceived that this tool might be more relevant to younger people or to those with less well-controlled/or severe asthma. Small (<9000) and urban Small (<9000) and rural Large (≥9000) and urban Large (≥9000) and rural Total
Region 2 Small (<6000) and urban Small (<6000) and rural Large (≥6000) and urban Large (≥6000) and rural Total From the health professional perspective, the process of goal elicitation was easy to understand. However, they found it difficult to produce an action and coping plan based on the information produced by the patient within the time frame of the consultation. They also struggled with the introduction of life goals into what was an asthma review. Changing the 'normal' review routine meant having to think laterally at times, and while they felt it was important to encourage patients to think about goals, there was a feeling that it complicated the asthma review process and led to a lengthier consultation.
Cognitive participation: commitment and engagement by participants GOAL was delivered by the practice nurse and therefore depended on a high degree of commitment from the practice staff. Practice buy-in to the concept of using the GOAL tool for supporting the self-management process was evident -our target practice recruitment being Step 4 2 (11%) 1 (3%) 3 (6.25%)
SD standard deviation, LCL lower confidence limit, UCL upper confidence limit, BTS British Thoracic Society, SIGN Scottish Intercollegiate Guidelines Network achieved in both regions. The main driver of the intervention within the practice was the nurse, as it was he/ she who would deliver the intervention. Their pre-study enthusiasm was apparent, as they perceived their role in asthma management to include self-management advice and action planning. Those patients who engaged with the project remained committed throughout, and the attrition rate was low -only three left before the end of the study as a result of ill health. The biggest problem was in 'connecting' with eligible patients to encourage them to engage with the project in the first place.
Collective action: the work participants do to make the intervention function
The success of the intervention was dependent on active engagement at a practice, nurse and patient level. Practices were asked to recruit patients by selectively sending the study information to eligible patients with the practice asthma review reminder letter. This did not always go smoothly. Patients had to engage with the project, understand what was being asked of them and complete the questionnaire prior to attending their review. They reported mixed views about whether writing down their goals had been a useful exercise. Those who previously had a clear idea about their goals from the outset felt it had little impact on their thought processes. There was also some feeling that merely writing down the goals was not sufficient to motivate people to actually take steps to achieve them, unless it was subsequently translated into concrete actions. However, patients who had difficulty articulating their goals found the exercise quite useful in clarifying their goals and prioritising what they wanted out of life. The tool helped them distinguish between end-state and transitionary goals, streamlining them into a logical sequence.
Practice nurses had to understand the GOAL-elicitation process and construct a conversation within the review that would result in prioritisation of goals and creation of an action and coping plan. They found that being presented with the patient's prioritised goals at the review did not always allow them time to assimilate the information prior to the discussion. The inclusion of what they perceived as 'non-asthma'-related goals was felt to be a diversion from what they should be focussing on, and they also appeared to find it difficult to construct a negotiated action and coping plan within the time frame of the review. The work associated with the intervention was therefore regarded by most nurses as considerable, particularly as it was performed in addition to 'normal processes'.
No specific actions were expected from either the health professionals or the patients post-study. The lack After some initial uncertainty, many were able to set goals that ranged from everyday changes to more major challenges. The relevance of asthma to the goals was not always clear.
Nurses understood the concept of goal elicitation and understood its value but struggled with processing and prioritising the goal information and negotiating an action and coping plan within the timeframe of the review. Nurse 102 "…it was good because it made them (patients) think more about how they felt." "it was helpful in the sense that they (patients) told us a lot more than we would normally ask." Nurse 103 "it' s a good idea. It' s very thorough; it' s looking at the whole person and not just looking at the disease…" "…we tend to do the same core questions in the basic review…. I think it' s unlikely for us to be able to deal with other issues unless it' s been a very straightforward asthma review." "I don't think …we would really ever go into their life goals unless it cropped up, saying that 'I really want to do this but I can't because of my asthma'. … I don't think is something that we'd… discuss, …probably due to time restraints…"
Cognitive participation: Commitment and engagement by participants
Few patients volunteered for the study, perhaps reflecting unfamiliarity with the concept of goal setting, though 15 of the 18 patients participants remained committed throughout.
Nurses were enthusiastic about the concept which they perceived resonated with their role in providing selfmanagement support.
Patient 101 Female 22 years "I have just finished university myself and had to do a research project and I'm more than happy to participate in anything that might make a difference to someone in the future." Patient 103 Male 81years "I don't mind taking part…I know when I had my pacemaker fitted I was asked a load of questions and I agreed…No, I think if I'm being helped then I return the help in some way … and I think that' s what one should do."
Nurse 101 "we already do self-management plans and discuss their future plans and how to deal with their symptoms and how to deal with life in general …" Nurse 3 "I … think it's because I would like to…see their control better, try and make their quality of life better, and help the patient to understand what asthma is. It's their disease, it's their illness, and therefore make them able to manage it themselves." "I've enjoyed it. … it was stressful at the very beginning… before we actually saw our first patients…but…I kind of settled down and thought, actually…there's nothing more to this than what I've been doing." Nurse 6 "…made me a bit more aware… looking more objectively at the patient and their work…it…changed my way of thinking…that was good."
Collective action: The work participants do to make the intervention function
Patients generally attempted to complete the preconsultation goal setting exercise, but opinions about whether this was a useful task ranged from 'insufficiently motivating' 'useful clarification', 'already clear about my goals' 'not sure I have/want goals'.
The organisational processes (exacerbated because of trial recruitment processes) were complex and did not go smoothly. The task of assimilating and discussing goals substantially increased the workload for the nurses who struggled with the demands on their time.
Patient 107 Female 70 years "…… it gave me an opportunity to sit down and think things out a bit more clearly …… it made me prioritise much more……. I had a lot more aims and goals before I narrowed it down……"
Nurse 10 "….what was the process again? We got the amount of patients that were due and then there were certain criteria, that' s right. And then in the office they got the patients …. and then I had to go through the list and check it..…quite a lengthy process really trying to find the patients that were eligible…… we always seem to be behind in getting Table 6 Summary of findings as related to the NPT framework (Continued) the letters out because the admin staff are that busy and I was that busy…." Nurse 102 "It just took up a bit more time… I went over, because of the things that they put down, you know, I would never talk about losing weight, well I would talk about losing weight to asthma patients if they're very heavy and obese, but diet and stuff isn't something that I would bring up in an asthma clinic. So I went over because I talked about things."
Reflexive monitoring: Participants reflect on or appraise the intervention
The goal-focussed review was experienced as being more holistic, person-centred and partnership-based Nurses did not believe that the goal-setting intervention significant changed how the review was conductedthough it substantially disrupted their appointment schedule. 
Implementation
Patient 901 Female 47 years "I suppose it' s difficult with studies but I suppose if it had been brought up rather than on quite a long letter, which it was wasn't it, a reasonably long letter…and then there's forms to sign and there's a whole lot of barriers, and because it' s a study that's why it happens, but if it had been brought up perhaps when I'd gone in to see the nurse as a start off section, then that might have made people more responsive cause they didn't have to trawl their way through all the…words."
Nurse 9 "…I think it was the time when we first started … it was near the end of the financial year for the GPs then the start of the beginning, so a lot of our patients had been seen at the beginning of the year [spring/summer of the previous year] and it was only those that hadn't been seen and they were down the line of possibly being exception coded anyway. So these were the patients that hadn't turned up at the last two or three. So the selection wasn't good." Nurse 3 "I did have an option but I didn't really have an option because the GP who's interested in asthma had ticked the box and sent it off and then I probably got -I got told about two days before, by the way we've done this and we would like you to do it. So, in hindsight, I read the information…" Nurse 3 "I think probably you know how we got the goal flier, I think putting that in and getting them just to contact myself to discuss it further… the patients were saying it was too wordy for them and they … I suppose it' s something unknown to them as well but they just didn't read it …too many words." Nurse 8 "…people weren't too sure how connected it was with the practice…they knew they'd got an invitation from us but then they got this other thing from the University and they weren't sure, they kind of came along to me to ask me was I involved in that, but by the time they'd asked me it was too late …if you could simplify the paperwork and the of follow-up limited the information on longer term impact of the intervention, both for patient self-management and for the structure and focus of the review conversation.
Reflexive monitoring: participants reflect on or appraise the intervention
Patients believed that the intervention made them pay greater attention to their asthma/health, affirming the importance of good self-management and motivating them to take an active part in managing their health. It focussed their attention on small things that affect/are affected by asthma, which often remain at a subconscious level and were therefore ignored. For those who could not think of any goals, it affirmed their well-being and absence of problems/issues, which was considered valuable in its own right. For some patients, the intervention changed the nature of their asthma review. It seemed to provide them with an opportunity to raise a number of issues they had never been asked about before and would not have otherwise reported. Unlike the usual asthma reviews, often described as 'output checks' and 'perfunctory' , the goal-focussed review was experienced as being more holistic, personcentred and partnership-based. It made them feel special, improved their rapport with the nurse, enabled them to discuss issues unrelated to asthma and helped them feel active partners in their care. From the health professional perspective, it helped the nurses know the patients on a personal level, consider the wider context of their life, address issues not directly related to asthma and be more likely to follow those issues up in subsequent visits.
However, although patients experienced a positive change in review content, nurses did not believe that the goal-setting intervention brought a significant change to how the review was conducted. There was an acknowledgement by some nurses that having the goals documented formally meant that they were definitely attended to and discussed, but there was a general feeling (in contrast to the views of patients) that the intervention did not make them do anything differently. The most significant impact the intervention was seen to have on their clinical practice was lengthening consultations with a negative effect on their appointment schedule.
The potential for implementation
Nurses considered the GOAL tool easy to understand and use; however, the GOAL action and coping plan was poorly implemented. While patients thought that it improved the quality and focus of the review, health professionals felt that it was an unnecessary additional burden during the review, particularly as they felt they were already 'doing this'.
The GOAL-eliciting tool provided patients with an opportunity to raise a number of issues during the asthma review that would not previously have been reported or otherwise explored. There was a feeling that the tool gave them a voice to make their issues and problems known, providing a structure for a focussed conversation -something which they felt was lacking in the normal routine review.
Nurses recognised that the GOAL tool highlighted a broad spectrum of issues (lifestyle, work, social, etc.) never normally discussed in the context of a routine review. This provided an insight into patients' reasoning behind their goals, helping them identify issues which may need addressing before focussing on a goal to prioritise in the action plan. However, there was some contention that, rather than eliciting new information, the GOAL tool merely helped structure the conversation and provided a formal status to the goal information, making it more likely that it would be addressed. They conceded that it had changed what they asked during the review and made them more aware of the need to include the wider aspect of patients' lives. Table 6 Summary of findings as related to the NPT framework (Continued) process of it for patients, or even the initial contact could even be 'if you're interested in this contact the practice nurse' and they would at least understand that it' s something we were involved in, because … they know that we manage their asthma and they're almost a bit suspicious of anybody else who might be coming in." Nurse 3 "…after the review I would ask them why they had decided not to take part. … I think they thought it was more than just a couple of phone calls…I think they thought there would be more into it. Whether they'd had -you know, they get so many questionnaires and things and projects to follow up and things like that, so I think they maybe thought it was more involved. …if …you had just a sheet of paper that said, this will involve a telephone call which will last ten minutes. You'll see your asthma nurse for a normal asthma [20: 00] review and then we'll follow it up afterwards…" Despite the fact that patients liked the time and attention GOAL afforded them, the practicalities to organisation and time were seemingly major barriers to the use of the tool in practice.
Outcomes
Because of an extension to the recruitment period, we were only able to collect 6 months post-intervention data on 28 of the 48 patients. For an additional 13 patients, we had 3 months post-intervention data, and for 7 patients, only baseline data were available. Collection of health service resource data was restricted to patients who had 6 months post-intervention information available (28 patients: 14 GOAL and 14 UC).
At 6 months post-intervention, disease-specific quality of life (primary outcome) as measured by the mAQLQ, was marginally higher by a mean of 0.1 in the intervention group compared to the control (GOAL 6.20: SD 0.76 (CI 5.76-6.65) versus UC 6.10: SD 0.81(CI 5.63-6.57)). This was less than the minimal clinically important difference (MCID) of 0.5. However, the change from baseline to 6 months was stronger in the intervention arm: the difference in total and symptom scores in the intervention group from baseline was 0.4 compared with 0.2 in the control arm. The largest change was in the emotion sub-score with a difference from baseline to 6 months of 0.8 for the intervention and 0.2 for the control. Environment and activity also improved, to a lesser degree. An additional file shows this in more detail (see Additional file 2). QALYs were lower by 0.027 and costs higher by £22.17 in the intervention group compared to the control. An additional file provides more detail on the cost analysis (see Additional file 3).
Discussion
Main findings
Our study evaluated the acceptability, effectiveness and cost-effectiveness of a GOAL-elicitation tool for people with asthma managed in primary care and the feasibility of conducting a mixed methods cRCT. Trial data collection was feasible, and we achieved data saturation with respect to our key qualitative objectives of understanding the potential for implementation. However, despite successfully recruiting the required number of practices, we did not achieve our target for patient recruitment. Overall, the intervention resulted in only modest increases in asthma-specific quality of life which were well short of the MCID. Recruitment difficulties and organisational barriers for implementation mean that a full trial of the tool in its present format would be premature and likely to fail.
Patients and nurses were generally positive about the benefits of goal elicitation, though nurses struggled to merge the goal activity with their normal review process. Some patients struggled to identify issues they wanted to prioritise, and nurses felt they had little time to prepare to discuss the patients' agendas. Contrary to patient perceptions that the GOAL-eliciting tool focussed attention on issues that would otherwise not be addressed, nurses, although acknowledging that the tool gave structure to the conversation around goals, did not believe the intervention significantly changed how the review was conducted.
Strengths and limitations of the study
Use of the NPT model [64] to analyse the data helped us understand how the intervention might be accepted, the facilitators and barriers to implementation and whether any difficulties could be overcome. Active patient engagement and training of motivated and supported health professionals are essential elements for any effective self-management intervention [28, 43, 44] . A major strength of our study was that it tested a theoretically derived intervention that had already shown promise in scoping studies [45, 47] . The study built on extensive development and qualitative work with nurses and patients and adopted a systematic approach to designing and piloting a complex intervention [45] [46] [47] .
The robustness of the practice recruitment process (facilitated as it was by local research and clinical networks and by personal contact with individual practices) and the randomisation process (carried out by a clinical trials unit) ensured that we achieved our target of 10 practices, five in each arm of the study. However, it became clear that the time allocated for practice recruitment was insufficient, coming as it did during a very busy time of the clinical calendar. This affected not only our ability to arrange meetings to discuss the project with members of the practice team, but also the timing of the project training, which had to be delayed until the New Year.
In contrast, despite adhering to the published evidence for maximising success when conducting and recruiting for a trial of a self-management intervention in primary care [28, 50, 65] , patient recruitment was well below our set target of 80, which has consequences for the future conduct of a full trial. An additional conundrum was the differential of patient engagement/recruitment between the two arms (18 versus 30) despite the even spread of practices. Our lack of success in recruiting patients meant we failed to generate enough quantitative data to conduct robust statistical analysis. This was compounded by the fact that the delayed start and an extension to the recruitment period meant that many recruited patients were not in the study long enough to complete the 6 months follow-up questionnaires. Attrition, however, was low perhaps due to (1) the fact that patients who agree to participate in such studies are highly motivated, and (2) the benefits the recruited patients felt they received from the process.
The difficulties we faced in patient recruitment for the trial mirror the challenges faced by other pragmatic primary care studies [50, 66, 67] . However, although a major issue, this did not affect our ability to identify and interview an adequate number and range of patient participants in the qualitative study. The range of perspectives within the multi-disciplinary research team ensured the data were interpreted in a balanced and methodical way underpinned by theoretical knowledge.
Interpretation of findings The challenge of undertaking trials of complex interventions
Recruitment to trials within primary care settings is known to be challenging, with one survey finding that approximately one-third recruited to timetable, one-third required up to 50% more time than planned and another third required more than 50% extra time than originally planned [67] . Despite the use of robust and previously tested recruitment strategies in our study [48] [49] [50] , patient recruitment was problematic, with only one practice achieving their target of 10 patients. This practice did not report any difference in their approach to patient recruitment or the way they conducted the intervention; success was attributed by their lead GP to the fact that they were a large, urban and research active practice. The patients from this practice were used to requests for participation in research, and the staff maintained a 'whole practice' commitment to research projects they agreed to take part in. This last point, an important documented facilitator for the effective execution of a trial [68] [69] [70] , may have been the catalyst to their success.
Our practices were recruited from research networks, clinical networks and via personal contact [49] , and any lack of communication and agreement within the practice team is believed to have an impact on enthusiasm for the study process [50, 68] . In addition, from a patient perspective, any perceived lack of connection between the study and their medical management due to unfamiliarity with the concept of research and the research team reduces the likelihood of recruiting them to the trial [66, 69] . The success of any future trial may necessitate limiting practice recruitment to those with extensive experience of research participation [71] . Alternatively, to encourage whole practice engagement, the structure and substance of the preintervention training programme would need to be more robust and involve all members of the practice team [71] a challenging prospect in UK primary care today.
We took cognisance of published advice on effective ways to recruit and retain participants including meeting face to face with practice managers, GPs and practice nurses, developing a rapport and maintaining engagement throughout the study [49, 50, 66, 71] . A project logo was designed to brand the study and help it stand out. Patient participants were given options for questionnaire completion; a telephone helpline was established, and we were very flexible with dates and times for contact to complete the questionnaires. However, ethical requirement for an overly wordy study information sheet and prohibition of follow-up telephone calls were key obstacles to patient recruitment [66, 69, 71] .
The challenge of implementing complex interventions
Practice nurse pre-conceived beliefs about their ability to incorporate patient goals into the normal review process were a potential barrier to acceptance of the intervention, particularly as they had an impact on the length of the consultation. With no single route to optimum shared decision making, remaining flexible in approach and being open to new ideas is critical [72] .
The GOAL-elicitation tool was generally welcomed by patients as an effective health behaviour change technique [38] [39] [40] . By making the asthma review more holistic, structured and focussed, the tool improved their ability to communicate and increased their belief in becoming more active self-managers [43, 44] . However, the need for self-management strategies was related to perceived severity of disease [29, 30, 33, 34] ; the general view was that the intervention should be targeted to people with more severe asthma.
From the practice nurse perspective, the tool was seen to formalise patients' goals rather than helping to elicit new information. It was not thought to bring a significant change into their clinical practice and review process other than lengthening consultation time [73] . Viewing the patient's completed GOAL questionnaire for the first time at the review meant the nurses had very little time to assimilate the information before discussing goal prioritisation with the patient, and in many cases this resulted in poor completion of a negotiated and tailored action and coping plan. Our findings reinforce the need to give the nurses time during pre-intervention training to critically reflect on their current provision of patient-centred self-management support [33, 45] and the constructs of true shared decision making based on a patient's own goals [43, 44] . A change in the way patients present their goals prior to the review would also have to be considered [72] .
Implication for future research and practice
Our results indicate that there would be major challenges in delivering a full trial of the GOAL intervention without substantial further refinement of the study recruitment and intervention process [48] .
How does the intervention need to change?
Using a formalised process to identify issues and possible solutions [74] , it was clear that the logistics of the intervention need to be less intrusive on the regular review process. To do this we need to look at alternative ways of implementing GOAL within the current restraints of general practice with more attention paid to a whole practice team approach with administrative staff included in the training plan. In addition, we need to simplify the GOAL-elicitation process to increase understanding and ensure clarity about what exactly is required.
How do the trial procedures need to change?
There needs to be a discussion with the medical ethics committee to allow for a more flexible approach to the patient information and recruitment pathway. In addition, the inclusion criteria need to focus on people with more 'problematic' asthma.
We need to:
Allow the nurses the opportunity to review patient goals before the review Reduce the impact of the intervention on appointment time Improve the information flow and communication/ agreement within the practice team Find ways to improve health professionals' and patients' familiarity with the concept of research and the research team or alternatively target only those practices that are part of a research network and regularly take part in research studies.
Conclusions
This work is of particular relevance to the engagement of patients in self-management of a particularly important and prevalent condition (asthma). The findings confirm that recruiting for a trial in primary care is complex and difficult [28, 50, 66, 71] . Practices appear interested, but incorporation of a time-consuming intervention into their already busy workload is a major barrier to implementation [68] . However, with self-management now a policy as well as a clinical imperative [14] , the need to provide evidence for good clinical practice means that it is essential that we find a robust way to test novel interventions of this type in primary care [28, 33, 46] . The study was too small to make a statistical case; however, the larger change from baseline in the intervention group compared with the control indicates the possibility of some potential benefit to patient quality of life, particularly in relation to the participants' emotional state. However, major refinement of the study process is necessary before committing to a definitive cRCT. The design of the full trial must focus on reducing the perceived burden of the intervention on healthcare staff and be targeted towards people with moderate to severe asthma. The workload within primary care is unlikely to improve; therefore, a way has to be found to implement goal setting within current constraints. Improved branding, a 'whole practice team' approach and improvement in the quality and length of the training for those delivering the intervention would increase understanding of the value and potential of GOAL, helping to break down perceived barriers. A phased rollout with the addition of constructive feedback would allow them to try the intervention with a few patients to get used to it. In addition, training of support staff via an on-line platform may enhance and improve the sense of ownership of the process within the team. Alternative strategies for delivering the intervention such as the 'brief advice' approach taken by smoking cessation, complemented by a lay-led support service for those who need/want it, will need to be considered. In addition, streamlining of the GOAL-elicitation process using Internet technology solutions would emulate the progress being made for delivery of patient-reported outcome measures (PROMs) in other long-term conditions such as cancer. Any future trial will be subject to further feasibility testing on the redesigned process. Authors' contributions GH was principal investigator and grant holder, co-designed and coordinated the intervention, applied for ethical approvals, prepared the protocol and trial documentation, developed and co-delivered the pre-intervention training for the practice nurses and was responsible for preparing this manuscript. BW was a grant holder, conceived the study, co-designed the intervention, provided valuable guidance throughout the project and helped with the preparation of this manuscript. PA was joint researcher on the project, co-developed and co-delivered the preintervention training for the practice nurses, carried out data collection, analysed the qualitative data and assisted with early drafts of this manuscript. PD was a grant holder, guided the statistical and trial procedures and prepared the statistical results for publication. ED was a grant holder, designed the theoretical framework for the project, assisted with the refinement of the intervention and commented on the final draft of the manuscript. HP was a grant holder, participated in the design of the project, assisted with the refinement of the goal tool, advised on study procedure and provided valuable guidance on the focus of the manuscript, commenting critically on all drafts. MvdP was a grant holder, advised on and analysed the economic data, prepared the economic data for publication and commented on the final draft of this manuscript. PR advised on data collection, provided data and statistical support, performed the statistical analysis and commented on the final draft of this manuscript. AT was joint researcher on the project, co-developed and co-delivered the pre-intervention training for the practice nurses, carried out data collection, co-analysed the qualitative data and commented on the final draft of this manuscript. AS was a grant holder and participated in the design of the project, assisted with the refinement of the goal tool, advised on study procedure and commented critically on all drafts of this manuscript. All authors read and approved the final manuscript. 
